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October 30, 2020 
 
 
 
Ms. Susan Bull         AECOM Project: 60144763 
Maryland Department of Environment 
Oil Control Program 
1800 Washington Blvd., Suite 620 
Baltimore, Maryland 21230-1719 
 
 
Subject:  Third Quarter 2020 Monitoring and Sampling Report and Case Closure Request 
    7-Eleven Store No. 22281 

   2400 Pleasantville Road 
   Fallston, Maryland 

    Facility ID No. 0006365 
    MDE Case No. 2005-0120HA 
 
Dear Ms. Bull: 
 
On behalf of 7-Eleven, Inc. (7-Eleven), AECOM Technical Services, Inc. (AECOM) is submitting a 
quarterly monitoring and sampling report for the above-referenced site.  This report provides a summary 
of the site activities performed during the months of July through September 2020.  Specific tasks 
associated with this quarter’s activities included the quarterly monitoring well gauging and groundwater 
sampling event, which occurred on September 29, 2020.   
 
Per MDE’s December 10, 2013 and April 14, 2015 directive letters, monitoring wells MW-1A, MW-5, and 
MW-7 are gauged and sampled on an annual basis.  The remaining twelve monitoring wells (MW-4A, 
MW-4B, MW-6, MW-8A, MW-8B, MW-8C, MW-9, MW-10, MW-11, MW-12, MW-13, and HW-3) are 
gauged, sampled and analyzed for volatile organic compounds (VOCs) and total petroleum hydrocarbon 
gasoline range organics (TPH-GRO) on a quarterly basis.  The on-site drinking water supply well is 
sampled annually (at a minimum), and sampling of the potable well at 2414 Pleasantville Road has been 
discontinued.  Although MDE approved removal of the on-site potable carbon treatment system for the 7-
Eleven potable well, 7-Eleven has opted to keep the treatment system in place as a precautionary 
measure.   
 
The MDE’s May 28, 2019 directive letter states that, following a review of the 2019 calendar year of data, 
the Oil Control Program will reevaluate the status of this case.  As part of this review, AECOM, on behalf 
of 7-Eleven, presented Mann Kendall (MK) analysis for each well during the fourth quarter of 2019 (with 
subsequent updates).  In addition to the MK results, OLS regression lines are presented on the graphs 
which display decreasing trends for all the parameters graphed.  These results provide statistical 
evidence that the dissolved phase concentrations are decreasing on the site.   
 
Upon issuance of case closure, monitoring wells MW-1A, MW-5, and MW-7 (reflective of the tank field 
vicinity) will be retained for the required high-risk monitoring at the site.  Based on the Migration Risk and 
Remedial Goal Summary submitted to MDE on May 26, 2017, the distance of the off-site potable wells, 
the low concentrations of MTBE (just above laboratory detection limits) detected in the off-site potable 
wells between 2008 and 2014, and the plume migration modeling, AECOM believes that there is no 
demonstrated risk of impact to the off-site potable wells.  During the past three quarters, all monitoring 
wells sampled have MTBE concentrations reported either below the laboratory detection limits or below 
the MDE cleanup level, excluding an exceedance observed last quarter in monitoring well MW-4A at 23.2 
µg/L.   
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Based on the lack exceedances in the monitoring wells (excluding monitoring well MW-4A last quarter) in 
addition to the negative trends shown by the MK analysis, AECOM, on behalf of 7-Eleven, continues to 
request case closure. Per telephone correspondence with MDE on October 21, 2020, MDE is in the 
process of reviewing the case for closure consideration/further directive. 
 
If you have any questions, please contact Rachael Allen at (410) 379-6837. 
 
Yours sincerely, 
 
 
 
    
Maggie Price Rachael Allen 
Environmental Scientist II Project Manager 
Margaret.Price@aecom.com                                        Rachael.Allen@aecom.com 
 
 
 
 
Marie Treiber 
Regional Senior Project Manager 
Marie.Treiber@aecom.com 
 
cc: 7-Eleven Project File 

 
Attachments: 
 
Figure 1 – Site Plan  
Figure 2 – Groundwater Elevation Map 
Figure 3 – MTBE Concentration Map 
Figure 4 –Cross-Section A to A” 
Figure 5 – Lithologic Cross-Section A-A’ 
 
Table 1 – Monitoring Well Water Table Elevation and Concentrations 
Table 2 – Monitoring Well Groundwater Analytical Results 
Table 3 – On-Site Potable Well Analytical Results 
 
Attachment A – Laboratory Analytical Results (Groundwater and Potable Well) 
Attachment B – MTBE Concentrations Trend Graphs 
Attachment C – MTBE Concentrations vs. Groundwater Elevation: Since March 2014 
Attachment D – MTBE Concentrations vs. Groundwater Elevation 
Attachment E – Mann-Kendall Graphs 
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SAMPLING AND MONITORING REPORT- THIRD QUARTER 2020 
7-ELEVEN STORE No. 22281 

2400 Pleasantville Road 
Fallston, Maryland 

MDE Case No. 2005-0120 HA 
AECOM Project No. 60144763 

October 2020 
 
 
AECOM Contacts: Rachael Allen, Project Manager  
 Marie Treiber, Regional Senior Project Manager 
  
7-Eleven, Inc. Contact: Shellena Hussein, Manager Environmental 

Services 
 
 

CURRENT SITE STATUS 
 
• The site is an active 7-Eleven convenience store and retail gasoline station. 

 
• Twelve monitoring wells are located on the site and three monitoring wells are located off-site.  The 

wells are gauged and sampled quarterly, with the exception of MW-1A, MW-5, and MW-7 which are 
sampled annually. (Figure 1). 

  
• The 7-Eleven store has a potable well with a point-of-entry treatment (POET) system (maintained by 

7-Eleven as a pre-cautionary measure).  An independent contractor samples and maintains the 
treatment system and the results are presented to MDE by AECOM. 

 
• Per the April 14, 2015 MDE directive letter, annual sampling of the potable well located at 2414 

Pleasantville Road has been discontinued.   
 

• Per the April 18, 2017 MDE directive letter, natural attenuation analysis and parameter collection has 
been discontinued for the remaining groundwater quarterly sampling events.     

 
  

SITE HISTORY 
 
• In 1981, three 12,000-gallon steel, single-walled, cathodically protected USTs were installed at the 

site. 

• In 1991, a carbon filtration point-of-entry (POET) system was installed at the 7-Eleven facility due to 
concentrations of methyl tertiary-butyl ether (MTBE) above the Maryland Department of Environment 
(MDE) guideline of 20 micrograms-per-liter (μg/l) in water samples collected from the well.   

• On July 30, 2004, MDE conducted a compliance inspection of the 7-Eleven facility.  During this 
inspection, MDE reported to 7-Eleven that petroleum hydrocarbon vapors were detected in the tank 
field sumps.  

• On August 9, 2004, AECOM (formerly ENSR), on behalf of 7-Eleven, performed a one-hour 
hydrostatic test on the regular, mid-grade and premium gasoline UST submersible turbine pump 
(STP) containment sumps and conducted a general area survey to determine the source of petroleum 
vapors reported by MDE.  The STP sumps tested tight. During ENSR’s investigation, one observation 
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well was discovered in the grass area immediately adjacent to the tank field.  No liquid-phase 
hydrocarbons (LPH) or petroleum hydrocarbon vapors were detected in the well.  Test results were 
submitted to MDE on August 11, 2004. 

• In August 2004, at the request of the Harford County Health Department (HCHD) the POET system at 
the 7-Eleven facility was upgraded to ensure MTBE concentrations remain below laboratory detection 
limits in the treated potable water.   

• On September 7, 2004, MDE requested evaluation of the site environmental conditions as part of the 
MDE investigation of all potential petroleum sources impacting drinking water wells within the 
Pleasantville area of Harford County. 

• On September 27, 2004, AECOM (formerly ENSR), on behalf of 7-Eleven, submitted a limited 
hydrogeologic investigation work plan to MDE.  On November 18, 2004, MDE issued ENSR approval 
to proceed after expanding the scope of the initial work plan. 

• From September 2004 to November 2004 a Praxair tracer test was conducted at the site.  Minor 
leaks in various tank top equipment such as Stage I vapor recovery adaptors/caps were identified and 
corrected as well as a repair to a vent line that was damaged during testing by Praxair. Testing of the 
product line secondary containment could not be conducted because the lines were not compatible 
with the Praxair test.  7-Eleven replaced the primary product piping at the facility with secondary 
contained Environ piping material. The tank system passed the Praxair test with only minor vapor 
leaks that were repaired and no indication of any liquid leak from the UST system. 

• On January 10 through 12, 2005, AECOM (formerly ENSR), on behalf of 7-Eleven, installed thirteen 
temporary groundwater monitoring points at the site, which were sampled on February 21, 2005.   

• On March 1, 2005, AECOM (formerly ENSR) submitted a Subsurface Investigation Findings Report to 
the MDE documenting the February 21, 2005 groundwater sampling event.  Based on the analytical 
data and the groundwater flow direction, it appeared that dissolved-phase MTBE was mostly 
concentrated in the immediate vicinity of the tank field and on the eastern side of the pump island, 
with migration of moderate levels of MTBE to the northwest.  No LPH had been detected. Other than 
surrounding businesses, of which none appeared to be directly down-gradient of the MTBE migration, 
no potable wells were identified within 500 feet down-gradient of the site. 

• On June 17, 2005, at the request of the MDE, AECOM (formerly ENSR) submitted a Subsurface 
Investigation Work Plan addressing the installation of groundwater monitoring wells at the site based 
on the analytical results of the February 21, 2005 groundwater sampling event. 

• On July 5 and 6, 2005, with MDE approval, AECOM (formerly ENSR) installed eight groundwater 
monitoring wells at the site. 

• On August 15, 2005, AECOM (formerly ENSR) submitted a Monitoring Well Installation and 
Observation Report summarizing the site activities associated with the monitoring well installation and 
subsequent groundwater sampling event conducted in July 2005.    

• On November 17, 2005, AECOM (formerly ENSR) submitted a Supplemental Groundwater 
Investigation Work Plan which proposed the installation of three additional shallow temporary 
monitoring points and four additional deep monitoring wells to complete the delineation of the 
subsurface petroleum hydrocarbon impact. 
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• On December 19, 2005, AECOM (formerly ENSR) installed three temporary monitoring points for 
horizontal delineation and abandoned the thirteen temporary monitoring points installed in January 
2005. 

• December 20, 2005, AECOM (formerly ENSR) collected groundwater samples from and 
subsequently abandoned the three temporary groundwater monitoring points.   

• On January 3-5, 2006, AECOM (formerly ENSR) installed a deep monitoring well in the vicinity of 
monitoring well MW-3A and in the vicinity of monitoring well MW-4A for vertical delineation. 

• On March 16, 2006, AECOM (formerly ENSR) submitted a Monitoring Well Installation and 
Observation Report summarizing the site activities associated with the installation of two monitoring 
wells for vertical delineation.  Groundwater samples collected from the newly installed monitoring 
wells MW-3B and MW-4B did not report any concentrations of volatile organic compounds (VOCs) 
total petroleum hydrocarbon diesel range/gasoline range organics (TPH DRO/GRO) above the 
laboratory detection limits except MTBE in monitoring well MW-4B at 16 µg/l.  

• On March 14, 2006, AECOM (formerly ENSR) discussed the content of the Corrective Action Plan 
(CAP) and testing with MDE.  MDE approved the submittal of a Corrective Action Evaluation Plan 
(CAEP) to include protocols for pilot test activities to evaluate the remediation strategy of the site.  

• On April 13, 2006, AECOM (formerly ENSR) submitted a CAEP as agreed upon with the MDE.  The 
CAEP included plans for the feasibility testing of groundwater pump and treat, soil vapor extraction 
and bioremediation as possible remediation strategies. 

• On July 12, 2006 AECOM (formerly ENSR) conducted a 9 hour pumping test on monitoring well MW-
4A as discussed in the CAEP. 

• On July 30, 2006 bioremediation bench scale studies were conducted by Enzyme Technologies, Inc.  
to determine the effectiveness of bio-augmentation or bio-stimulation applications for the degradation 
of petroleum hydrocarbons, including MTBE. 

• On August 30, 2006 a soil vapor extraction test was conducted in accordance with CAEP approved 
protocols. 

• On November 7, 2006 AECOM (formerly ENSR) submitted a work plan to the MDE for the Membrane 
Interface Probe (MIP) investigation and additional monitoring well installation.  The work plan was 
approved by MDE on November 29, 2006. 

• On November 27, 2006 AECOM (formerly ENSR) began a long-term soil vapor extraction (SVE) test 
on SVE points SVE-1, SVE-2, SVE-3 and monitoring well MW-4A. 

 
• On January 16 and 17, 2007 AECOM (formerly ENSR) installed nine membrane interface probe 

(MIP) borings. 
 
• On January 29, 2007 AECOM (formerly ENSR) submitted a Site Conceptual Model (SCM). 
 
• On January 31, 2007 AECOM (formerly ENSR) submitted a work plan for additional groundwater 

extraction testing. 
 
• AECOM (formerly ENSR) installed an off-site monitoring well (MW-8) on March 21, 2007. 
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• On March 22, 2007 AECOM (formerly ENSR) submitted a report detailing the results of the MIP 
investigation and a report detailing the preliminary results from the long-term SVE test under separate 
covers. 

 
• On August 27, 2007 AECOM (formerly ENSR) submitted a work plan for subsurface pilot testing for 

the injection of bio-remediation products.  
 
• AECOM (formerly ENSR) installed one off-site monitoring well (MW-8B) on October 2, 2007. 
 
• On February 4, 2008 AECOM (formerly ENSR) submitted a revised bio-injection Work Plan as 

requested by MDE. 
 
• On April 23, 2008 MDE approved the revised bio-injection Work Plan. 
 
• On September 2, 2008 eight geoprobe points were installed to characterize soils in the proposed new 

tank field area. 
 
• The SVE system was discontinued on September 8, 2008 with approval from MDE prior to the 

excavation of the former tank field. 
 
• On October 8 and 9, 2008 AECOM observed the removal of three USTs and associated product 

piping.  Following the former UST system removal, two fiberglass double walled USTs were installed: 
a 15,000-gallon regular ethanol and a 10,000-gallon premium ethanol.  Approximately 622.59 tons of 
soil was not utilized for backfill and was removed from the site.  In addition, observation well HW-1 
was destroyed during UST replacement activities.   

 
• On November 14, 2008, AECOM began field bio-augmentation testing which continued through April 

2009. 
 
• On December 2, 2008 AECOM submitted a Tank Closure Report to the MDE. 
 
• On July 29, 2009 AECOM submitted a Bio-Augmentation Pilot Test Report to the MDE. 
 
• On December 23, 2009, AECOM attempted a second semi-annual sampling of the potable well 

located at 2414 Pleasantville Road per the MDE directive letter dated March 5, 2009.  Upon arrival, 
however, it was determined that the business had been vacated, and the building was no longer in 
use.  AECOM will sample the Dental Technology property as it is connected to the same potable well. 

 
• On January 20-21, 2010, AECOM completed installation and surveying of two additional shallow 

groundwater monitoring wells on-site and conducted a half-mile radius potable well search.  
 
• On February 18, 2010, AECOM sampled the potable well located at the adjacent Dental Technology 

property. 
 
• The well installation and potable well sampling were detailed in the Monthly Progress Report, dated 

March 5, 2010, and the Potable Well Survey Report, dated February 25, 2010. 
 
• On March 25, 2010, AECOM submitted a Lineament Analysis Report to MDE per their December 29, 

2009, directive letter. 
 
• On September 17, 2010, AECOM submitted an Additional Well Installation Work Plan, recommending 

installation of three additional monitoring wells within the vicinity of HW-3, MW-4A, MW-9, and MW-
10. 
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• On December 20 and 21, 2010, AECOM installed monitoring wells MW-11 through MW-13. 
 
• In June 2011, AECOM completed the bioremediation pilot testing. 
 
• On June 30, 2011, AECOM submitted a revised CAP, recommending installation of an additional four 

injection/ISOC points based on the results of the bio-augmentation pilot study.  
 
• On March 6, 2012, MDE approved the Bio-Augmentation Work Plan, including the installation of two 

trenches and a nine-month bio-augmentation testing period. 
 
• On August 20, 2012, AECOM and Odyssey Construction completed the installation of the two bio-

injection trenches and began the nine-month testing period on September 12, 2012.   
 
• On June 6, 2013, AECOM concluded the nine-month bio-augmentation testing period.  

 
• On August 22, 2013, AECOM submitted a Bio-Augmentation Pilot Test Report, which included a 

request to extend the bio-augmentation feasibility test for an additional nine-month period. 
 

• On September 20, 2013, AECOM submitted a revised SCM, which reflected the updated pilot testing 
and sampling, and addressed the environmental issues at and around the subject property.  

 
• On November 7, 2013, AECOM submitted a Revised Bio-Injection Testing Request for the use of 

Regenesis Oxygen Release Compound (ORC®) filter socks during the extended bio-augmentation 
feasibility test.  MDE responded in a directive letter dated December 10, 2013 with a request for 
supplemental clarifications to the recently submitted SCM.  Additionally, MDE instructed AECOM to 
begin quarterly monitoring of natural attenuation parameters. 

 
• AECOM received a directive letter from MDE dated December 10, 2013 that instructed the monitoring 

of subsurface conditions for dissolved oxygen, nitrogen, sulfur, iron and methane to determine the 
progress of natural attenuation in the subsurface.  

 
• On February 7, 2014, AECOM submitted a comprehensive remedial evaluation and an evaluation of 

the stability of the current groundwater contaminant plume in response to the MDE request for 
supplemental clarifications.   

 
• On March 19, 2014, AECOM begun collecting natural attenuation parameters from MW-1A, MW-4A, 

MW-4B, MW-5, MW-6, MW-7, MW-9 through MW-13 and HW-3 and the three off-site monitoring 
wells (MW-8A, MW-8B, MW-8C) on a quarterly basis.   

 
• AECOM received a directive letter from MDE dated May 28, 2014 that approved closure and 

abandonment of upgradient monitoring wells MW-1B, MW-2, MW-3A, MW-3B and HW-2.  
 

• On June 30, 2014, five monitoring wells (MW-1B, MW-2, MW-3A, MW-3B and HW-2) were 
abandoned by Eichelbergers, Inc., a Maryland-licensed driller.  The Well Abandonment Report was 
submitted to MDE under separate cover on July 29, 2014.  

 
• AECOM received a directive letter from MDE dated April 14, 2015 updating the monitoring well 

sampling procedures.  Monitoring wells MW-1A, MW-5, MW-7, and the on-site water supply well will 
be gauged and sampled on an annual basis.  The remaining eleven on-site monitoring wells will 
continue to be gauged and sampled on a quarterly basis.  Samples will no longer be collected from 
the offsite water supply well located at 2414 Pleasantville Road. 
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• On May 21, 2015, AECOM submitted an Additional Well Installation Work Plan to the MDE to install 
an additional off-site bedrock monitoring well (MW-8C) located adjacent to the existing monitoring 
wells MW-8A and MW-8B. 

 
• AECOM received a directive letter from MDE dated June 16, 2015 that approved the installation of 

the off-site bedrock monitoring well (MW-8C).  A geophysical analysis will be conducted on the 
bedrock that will include heat-pulse flow meter, 3-arm caliper, spontaneous potential, single 
resistivity, and acoustic televiewer.  In addition, groundwater samples will be collected from pertinent 
fracture points during geophysical testing.  

 
• On October 12 and 13, 2015, AECOM installed additional off-site bedrock monitoring MW-8C located 

north of the subject property across Maryland Route 152 and adjacent to the northwest of monitoring 
wells MW-8A and MW-8B.  

 
• On October 16, 2015, a borehole geophysics survey was completed on the bedrock monitoring well 

MW-8C which utilized optical televiewer, acoustic televiewer, caliper, fluid temperature, fluid 
conductivity, natural gamma, borehole verticality, spontaneous potential, single point resistance, 16”/ 
64” normal resistivity, and heat pulse flowmeter (static and dynamic) logging.   

 
• On January 21, 2016 Arm Group Inc. (ARM) conducted packer testing on monitoring well MW-8C to 

collect discrete samples from targeted fractures in the bedrock.  Four potential water-bearing 
fractures were selected including: 90 feet bgs to 112 feet bgs; 112 feet bgs to 120 feet bgs; 125 feet 
bgs to 148 bgs; and 162 feet bgs to 190 feet bgs (well bottom).  

 
• On November 23, 2016, AECOM receive approval via e-mail correspondence from the MDE to 

abandon the injection points located across the northern asphalt paved entrance due to safety 
concerns.  

 
• On October 24, 2016, AECOM abandoned the injection points located in a trench across the northern 

asphalt-paved entrance with concrete bentonite slurry and the area was repaved.  
 

• On March 13, 2017, AECOM stopped collecting natural attenuation parameters from MW-1A, MW-
4A, MW-4B, MW-5, MW-6, MW-7, MW-9 through MW-13 and HW-3 and the three off-site monitoring 
wells (MW-8A, MW-8B, MW-8C) on a quarterly basis.   

 
• AECOM received a directive letter from MDE dated April 18, 2017, that approved the discontinuation 

of the natural attenuation analysis and parameter collection during the quarterly sampling events. 
 

• On May 26, 2017, AECOM submitted a Migration Risk and Remedial Goal Summary to the MDE to 
further demonstrate the risk of migration and impacts of onsite contaminants to the surrounding off-
site potable wells.  In addition, AECOM reviewed and edited the previously approved monitored 
natural attenuation and remedial goals for the site.   

 
• Per MDE’s February 21, 2019 email, a complete round of sampling, including those wells that are 

sampled on an annual basis (MW-1A, MW-5, and MW-7) was included in the second quarter of 2019 
sampling event.   

 
• AECOM received a directive letter from MDE dated May 28, 2019, that requested modifications to the 

tables and the preparation of Mann-Kendall analysis for each of the monitoring wells.  In addition, the 
letter stated that the OCP will reevaluate the status of the case after the completion of the 2019 
calendar year. 
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• AECOM submitted the final quarterly report for 2019 on January 30, 2020 with MK analysis for each 
well to aid in MDE OCP review.  Upon issuance of case closure, monitoring wells MW-1A, MW-5, and 
MW-7 (reflective of the tank field vicinity) will be retained for the required high-risk monitoring at the 
site.   
 

• AECOM submitted the first quarterly report for 2020 on April 30, 2020 and continued to request case 
closure.    

 
• AECOM submitted the second quarterly report for 2020 on July 27, 2020, which include updated MK 

graphs, and continued to request case closure.   
 

 
ACTIVITIES THIS QUARTER 

 
Monitoring Period:  July through September 2020 
  
Site Visit(s):   September 29, 2020 

 
Field Activities:  Groundwater gauging and sampling, which occurred on September 29, 2020.   
  
Depth-to-Water:   On September 29, 2020, depth-to-water ranged from 9.31 feet bgs in 

monitoring well MW-8B to 22.78 feet bgs in well MW-1A.  A groundwater 
elevation map is shown as Figure 2, and historical groundwater elevations are 
listed in Table 1.  Groundwater flow direction (northwest) remains consistent 
with previous sampling events.  
 

Liquid-Phase 
Hydrocarbons:  

No LPH has ever been observed at the site. 

  
Number of Monitoring 
Wells/Monitoring Wells 
Sampled: 

Nine on-site monitoring wells (MW-4A, MW-4B, MW-6, MW-9 through MW-13, 
and HW-3) and three off-site wells (MW-8A, MW-8B, and MW-8C) were 
sampled on September 29, 2020.  Three monitoring wells (MW-1A, MW-5, and 
MW-7) are only sampled annually per MDE correspondence dated April 14, 
2015.  These three wells were sampled during the March 2020 sampling event 
and are scheduled to be sampled next in March 2021.  (Table 2, Figure 3 and 
Attachment A).   

 
 
 

ANALYTICAL SUMMARY 
 
Monitoring Wells  
 
Groundwater samples were collected from nine on-site monitoring wells (MW-4A, MW-4B, MW-6, MW-9 
through MW-13, and HW-3) and three off-site monitoring wells (MW-8A through MW-8C) on September 
29, 2020.  Prior to sampling, the monitoring wells were purged until three well volumes were removed or 
until the well went dry to obtain representative samples.  The samples were placed into appropriate glass 
containers and preserved as necessary.  The samples were shipped to Eurofins TestAmerica 
(TestAmerica) of Pensacola, Florida and analyzed for VOCs including fuel oxygenates and naphthalene 
by EPA Method 8260B and TPH-GRO by EPA Method 8015.  
 
Benzene, toluene, ethylbenzene, and xylene (BTEX) concentrations were below the laboratory detection 
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limits (BDL) in all monitoring wells sampled.  MTBE was BDL in monitoring well MW-4B, MW-8A, MW-8B, 
MW-8C, MW-11, MW-12, and MW-13.  For the remaining wells, MTBE concentrations ranged from 1.96 
μg/L in monitoring well MW-10 to 9.63 μg/L in monitoring well MW-4A.  Monitoring well HW-3 was 
analyzed for TPH-GRO out of holding time due to laboratory error; however, TPH-GRO has not been 
reported above the laboratory detection limits in this monitoring well since June 2019.  Chloroform was 
detected in monitoring wells MW-4A (1.62 µg/L) and MW-11 (2.26 µg/L).   
 
All detected analytes were reported below their respective MDE Cleanup Levels this quarter.  All 
remaining analytes reported levels below laboratory detection limits.  Results of the laboratory analysis 
are included on Figure 3, in Table 2, and Attachment A. 
 
Store Potable Well  
 
Samples from the on-site potable well were collected on August 14, 2020 by 7-Eleven’s independent 
contractor.  Concentrations of BTEX, MTBE, tert-butyl alcohol (TBA) and tert-amyl methyl ether (TAME) in 
the pre-, mid-, and post-treatment samples were below laboratory detection limits in all samples analyzed.  
Results of the laboratory analysis are included in Table 3 and Attachment A.  Per MDE directive, 
samples from the on-site potable well are collected on an annual basis (at a minimum).  
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CURRENT SITE ASSESSMENT 

 
On August 4, 2016, 7-Eleven and AECOM met with MDE to discuss the status and current conditions of 
the site, and the likelihood that impact observed on-site would impact the down-gradient, off-site potable 
wells.  Per meeting discussions, cross-sections of the monitoring wells are shown on Figure 4 and Figure 
5.  Figure 4 is a historic figure that depicts a cross section including the offsite potable wells and 
groundwater levels from April 2016.  Figure 5 depicts the most recent groundwater elevations from the 
September 29, 2020 gauging event.  Increased groundwater elevations starting in spring 2018 correlate 
with decreased MTBE concentrations throughout the site; however, an overall decreasing trend in MTBE 
concentrations has been observed since investigation start up, which can be seen in Attachment C.  
Comparison of the MTBE concentrations and groundwater elevation since 2014 is included in 
Attachment D.  Five-year graphs were not generated for monitoring wells MW-4B, MW-8B, and MW-8C 
due to all concentrations of MTBE being reported below the MDE cleanup level of 20 µg/L over the past 
five years.  No other significant trends were noted.  Comparison of the historic MTBE concentrations and 
the groundwater elevations in all on-site and off-site monitoring wells since investigation startup are 
included as Attachment E.   
 
Groundwater elevation has begun to stabilize, starting in September 2019, over the past few rounds of 
groundwater sampling when compared to the increased elevations observed in spring 2018 followed by a 
decrease during spring 2019.  MTBE was detected above laboratory detection limits in monitoring wells 
MW-4A, MW-6, MW-9, MW-10, and HW-3, ranging from 1.96 μg/L in monitoring well MW-10 to 9.63 μg/L 
in monitoring well MW-4A.  MTBE concentrations were reported below the MDE cleanup level in all 
sampled monitoring wells this quarter.   
 
As shown in the cross-sections, wells MW-4B, MW-8B, and MW-8C provide coverage of the shallow 
fractures providing water to the off-site potable wells.  MTBE concentrations in monitoring well MW-4B 
have been BDL since the March 24, 2015 sampling; MTBE concentrations in monitoring well MW-8B 
have been below the MDE Groundwater Cleanup Standard since the June 5, 2012 sampling event; and 
MTBE concentrations in monitoring well MW-8C have been BDL since December 19, 2017 and below the 
MDE cleanup level of 20 µg/L since the first sampling event in December 21, 2015.   
 
According to the Technical Protocol for Evaluating the Natural Attenuation of MTBE prepared by Peter 
Zeeb, Ph.D, L.S.P., P.G., and Todd H. Wiedemeier, P.G. in May 2007, monitored natural attenuation of 
MTBE has been a successful remedial strategy for the site.  MTBE in the source monitoring well (MW-4A) 
and the downgradient wells have shown decreasing trends in MTBE over the years.  The MTBE plume 
has displayed an overall decreasing trend in both size and concentration (see Figure 3) which suggests 
evidence of natural attenuation.  In addition, all wells sampled this quarter reported MTBE concentrations 
below the MDE Clean-up Level.  As detailed in the Migration Risk Remedial Goal Summary Report dated 
May 26, 2017, the on-site MTBE has not significantly impacted any surrounding sensitive receptors nor is 
the MTBE likely to impact any in the future, based on the observed decreasing on-site trends.   
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MANN-KENDALL STATISTICAL ANALYSIS 
 

Mann-Kendall (MK) statistical analysis was performed for data collected between July 26, 2005 and 
September 29, 2020 to further evaluate dissolved phase trends at the site. MK trend analyses were 
conducted using dissolved phase constituents (including benzene, toluene, ethylbenzene, xylenes, 
MTBE, and naphthalene that have concentrations reported above the applicable MDE Clean-up 
Groundwater Standards) from on- and off-site monitoring wells in order to provide statistical evidence that 
the dissolved phase concentrations are decreasing.  The MK trend analyses were performed using U.S. 
Environmental Protection Agency (EPA) software ProUCL Version 5.1 which is a non-parametric test 
used to identify statistically significant trends in groundwater concentrations.  Prior to running the tests, 
the data was evaluated for seasonal influences in order to select the most appropriate data set for the 
assessment.  Since no seasonal fluctuation was apparent and likely due to the former onsite treatment 
system, all the data was used for each parameter.  As part of the continued closure request during the 
second quarter of 2020, the MK analyses were updated to include up to the September 29, 2020 data.  
The results of the MK analysis are further discussed below:  
 

• MW-4A:  The MK trend analysis was performed on monitoring well MW-4A for MTBE and TPH-
GRO concentrations between July 26, 2005 and September 29, 2020.  The results of the MK 
analyses show that both MTBE and TPH-GRO concentrations indicate statistically significant 
evidence of decreasing trends at a 99% confidence level.   

• MW-6:  The MK trend analysis was performed on monitoring well MW-6 for MTBE and TPH-GRO 
concentrations between July 26, 2005 and September 29, 2020.  The results of the MK analyses 
show that both MTBE and TPH-GRO concentrations indicate statistically significant evidence of 
decreasing trends at a 99% confidence level.  Specifically, the concentrations of MTBE and TPH-
GRO in monitoring well MW-6 have remained below the MDE Groundwater Clean-up Standard 
since September 12, 2018 and June 28, 2017, respectively.   

• MW-8A:  The MK trend analysis was performed on monitoring well MW-8A for MTBE 
concentrations between March 28, 2007 and September 29, 2020.  The results of the MK 
analysis show that MTBE concentrations indicate statistically significant evidence of a decreasing 
trend at a 85% confidence level.  In addition, MTBE concentrations have been below the MDE 
Groundwater Clean-up Standard since June 28, 2017 and the maximum concentration reported 
was 44 µg/L during the March 28, 2007 sampling event.  MTBE has been below the laboratory 
detection limit since March 2020.   

• MW-8B:  The MK trend analysis was performed on monitoring well MW-8B for MTBE 
concentrations between October 15, 2007 and September 29, 2020.  The results of the MK 
analyses show that MTBE concentrations indicate statistically significant evidence of decreasing 
trends at a 99% confidence level.  Specifically, the concentrations of MTBE in monitoring well 
MW-8B has remained below the MDE Groundwater Clean-up Standard since June 5, 2012 and 
below the laboratory detection limit since March 13, 2017.  

• MW-9:  The MK trend analysis was performed on monitoring well MW-9 for MTBE and TPH-GRO 
concentrations between March 10, 2010 and September 29, 2020.  The results of the MK 
analyses show that MTBE and TPH-GRO concentrations indicate statistically significant evidence 
of decreasing trends at a 99% confidence level.  Specifically, the concentrations of MTBE and 
TPH-GRO in monitoring well MW-9 have remained below their associated MDE Groundwater 
Clean-up Standard since March 14, 2019.   

• MW-10:  The MK trend analysis was performed on monitoring well MW-10 for MTBE and TPH-
GRO concentrations between March 10, 2010 and September 29, 2020.  The results of the MK 
analyses show that MTBE and TPH-GRO concentrations indicate statistically significant evidence 
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of decreasing trends at a 99% confidence level.  Specifically, the concentrations of MTBE and 
TPH-GRO in monitoring well MW-10 have remained below their associated MDE Groundwater 
Clean-up Standard since December 26, 2018 and March 14, 2019, respectively.   

• MW-11:  The MK trend analysis was performed on monitoring well MW-11 for MTBE and TPH-
GRO between January 5, 2011 and September 29, 2020.  The results of the MK analyses show 
that both MTBE and TPH-GRO concentrations indicate statistically significant evidence of 
decreasing trends at a 99% confidence level.  Specifically, the concentrations have been below 
their associated MDE Groundwater Clean-up Standards since June 8, 2016 and June 26, 2019, 
respectively.  Concentrations for TPH-GRO has been below the laboratory detection limits of 100 
µg/L since June 23, 2015 and 47µg/L since September 17, 2019.  MTBE concentrations were 
below the laboratory detection limit during the most recent quarter (September 29, 2020).   

• MW-12: The MK trend analysis was performed on monitoring well MW-12 for MTBE and TPH-
GRO concentrations between January 5, 2011 and September 29, 2020.  The results of the MK 
analyses show that the MTBE and TPH-GRO concentrations indicate statistically significant 
evidence of decreasing trends at a 99% confidence level.  Specifically, the concentrations have 
been below their associated MDE Groundwater Clean-up Standards since December 18, 2013 
and June 26, 2019, respectively. Concentrations for TPH-GRO were below the laboratory 
detection limit of 20 µg/L from June 16, 2014 to December 8, 2014, below a detection limit of 100 
µg/L since March 24, 2015, and below the detection limit of 47 µg/L since September 17, 2019.   

• MW-13: The MK trend analysis was performed on monitoring well MW-13 for MTBE and TPH-
GRO concentrations between January 5, 2011 and September 29, 2020.  The results of the MK 
analyses show that both MTBE and TPH-GRO concentrations indicated statistical evidence of a 
significant trend at a 99% confidence level.  Specifically, the concentrations have been below 
their associated MDE Groundwater Clean-up Standards since September 12, 2018 and June 26, 
2019, respectively.  Concentrations for TPH-GRO have been below the laboratory detection limit 
of 100 µg/L from December 5, 2016 to June 26, 2019 prior to detection limits lowering to either 20 
µg/L or 47 µg/L.   

• HW-3: The MK trend analysis was performed on recovery well HW-3 for MTBE and TPH-GRO 
concentrations between January 23, 2007 and September 29, 2020.  The results of the MK 
analyses show that both MTBE and TPH-GRO concentrations indicated statistical evidence of a 
significant trend at a 99% confidence level.  Specifically, the concentrations have been below 
their associated MDE Groundwater Clean-up Standards since December 26, 2018 and June 26, 
2019, respectively.  Concentrations for TPH-GRO have been below the laboratory detection limit 
of 100 µg/L from June 28, 2017 to March 14, 2019 prior to a detection of 25.8 µg/L on June 26, 
2019.  TPH-GRO concentrations have been below the laboratory detection limit of 47 µg/L since 
September 17, 2019.   

The MK statistical results and non-parametric trend graphs of the data are presented in Attachment F.  In 
addition to the MK results, OLS regression lines are presented on the graphs which display decreasing 
trends for all the parameters in each monitoring well.  These results provide statistical evidence that the 
dissolved phase concentrations are decreasing on the site.   
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CASE CLOSURE REQUEST 
 

Based on the Migration Risk and Remedial Goal Summary submitted to MDE on May 26, 2017, the 
distance of the off-site potable wells, the low concentrations of MTBE (just above laboratory detection 
limits) detected in the off-site potable wells between 2008 and 2014, and the plume migration modeling, 
AECOM believes that there is no demonstrated risk of impact to the off-site potable wells.  During the 
past three quarters, all monitoring wells sampled have MTBE concentrations reported either below the 
laboratory detection limits or below the MDE cleanup level, excluding last quarter’s increase observed in 
monitoring well MW-4A (3.2 µg/L over the cleanup level but has since returned to below during this 
quarter). 
 
Based on the lack of exceedances in the monitoring wells in addition to the negative trends shown by the 
MK analysis, AECOM, on behalf of 7-Eleven, continues to request case closure.  
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ACTIVITIES FOR FOURTH QUARTER 2020 

 
• December 2020 Pending case closure consideration by MDE, quarterly 

groundwater monitoring and sampling of nine on-site monitoring 
wells (MW-4A, MW-4B, MW-6, MW-9 through MW-13, HW-3) and 
three off-site monitoring wells (MW-8A, MW-8B, MW-8C).   
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ATTACHMENT A 
 

Laboratory Analytical Results (Groundwater and Potable) 
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ATTACHMENT B 
 

MTBE Concentration Trend Graphs 
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ATTACHMENT C 
 

MTBE Concentrations vs. Depth to Water: Past Five Years 
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ATTACHMENT D 
 

MTBE Concentrations vs. Depth to Water 



Page 1 of 12

70.00

71.00

72.00

73.00

74.00

75.00

76.00

77.00

78.00

79.00

0

1

10

100

1,000

10,000

100,000

G
ro
un

dw
at
er
 E
le
va
tio

n 
(f
t)

M
TB

E 
Co

nc
en

tr
at
io
n 
(u
g/
L)

Date

MW‐4A MTBE Concentrations vs. Groundwater Elevations:
All Data

MTBE (µg/L) MDE MTBE Cleanup Level (20 ug/L) Groundwater Elevation (ft)

*Sample data not included for 9/21/16
**Non‐detects displayed as concentrations at the 
laboratory detection limit
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MW‐4B MTBE Concentrations vs. Groundwater Elevations:
All Data

MTBE (µg/L) MDE MTBE Cleanup Level (20 ug/L) Groundwater Elevation (ft)

*Sample data not included for 9/21/16
**Non‐detects displayed as concentrations 
at the laboratory detection limit
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MW‐6 MTBE Concentrations vs. Groundwater Elevations:
All Data

MTBE (µg/L) MDE MTBE Cleanup Level (20 ug/L) Groundwater Elevation (ft)
*Sample data not included for 9/21/16
**Non‐detects displayed as concentrations at 
the laboratory detection limit
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MW‐8A MTBE Concentrations vs. Groundwater Elevations:
All Data

MTBE (µg/L) MDE MTBE Cleanup Level (20 ug/L) Groundwater Elevation (ft)
*Sample data not included for 9/21/16
**Non‐detects displayed as concentrations at 
the laboratory detection limit
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MW‐8B MTBE Concentrations vs. Groundwater Elevations:
All Data

MTBE (µg/L) MDE MTBE Cleanup Level (20 ug/L) Groundwater Elevation (ft)

*Sample data not included for 9/21/16
**Non‐detects displayed as 
concentrations at the laboratory detection 
limit
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MW‐8C MTBE Concentrations vs. Groundwater Elevations:
All Data

MTBE (µg/L) MDE MTBE Cleanup Level (20 ug/L) Groundwater Elevation (ft)

*Sample data not included for 9/21/16
**Non‐detects displayed as concentrations at 
the laboratory detection limit
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MW‐9 MTBE Concentrations vs. Groundwater Elevations:
All Data

MTBE (µg/L) MDE MTBE Cleanup Level (20 ug/L) Groundwater Elevation (ft)

*Sample data not included for 9/21/16
**Non‐detects displayed as concentrations 
at the laboratory detection limit
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MW‐10 MTBE Concentrations vs. Groundwater Elevations:
All Data

MTBE (µg/L) MDE MTBE Cleanup Level (20 ug/L) Groundwater Elevation (ft)
*Sample data not included for 9/21/16
**Non‐detects displayed as concentrations at 
the laboratory detection limit
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Mann-Kendall Graphs 
 



n 69

Confidence Coefficient 0.9900

Level of Significance 0.0100

Standard Deviation of S 193.0458

Standardized Value of S -8.2830

M-K Test Value (S) -1,600

Appx. Critical Value (0.01) -2.3263

Approximate p-value 0.0000

OLS Regression Slope -283.9079

OLS Regression Intercept 14,181.3894

Statistically significant evidence

of a decreasing trend at the

specified level of significance.

0

8000

16000

24000

32000

40000

M
T

B
E

 (
u

g
/L

)

0 10 20 30 40 50 60 70
Generated Index (February 16, 2006 through September 29, 2020)

Mann-Kendall Trend Test: MW-4A MTBE (all data)



n 68

Confidence Coefficient 0.9900

Level of Significance 0.0100

Standard Deviation of S 188.7247

Standardized Value of S -7.7043

M-K Test Value (S) -1,455

Appx. Critical Value (0.01) -2.3263

Approximate p-value 0.0000

OLS Regression Slope -96.6257

OLS Regression Intercept 4,983.0506

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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Generated Index (July 26, 2005 through September 29, 2020)

Mann-Kendall Trend Test: MW-4A TPH-GRO (all data)



n 68

Confidence Coefficient 0.9900

Level of Significance 0.0100

Standard Deviation of S 188.8077

Standardized Value of S -7.7963

M-K Test Value (S) -1,473

Appx. Critical Value (0.01) -2.3263

Approximate p-value 0.0000

OLS Regression Slope -36.3143

OLS Regression Intercept 2,304.9333

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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Generated Index (July 26, 2005 through September 29, 2020)

Mann-Kendall Trend Test: MW-6 MTBE (all data)
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Confidence Coefficient 0.9900

Level of Significance 0.0100

Standard Deviation of S 183.8269

Standardized Value of S -5.0917

M-K Test Value (S) -937

Appx. Critical Value (0.01) -2.3263

Approximate p-value 0.0000

OLS Regression Slope -19.5322

OLS Regression Intercept 1,496.3921

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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Generated Index (July 26, 2020 through September 29, 2020)

Mann-Kendall Trend Test: MW-6 TPH-GRO (all data)



n 55

Confidence Coefficient 0.8500

Level of Significance 0.1500

Standard Deviation of S 137.6445

Standardized Value of S -1.0389

M-K Test Value (S) -144

Appx. Critical Value (0.15) -1.0364

Approximate p-value 0.1494

OLS Regression Slope -0.0877

OLS Regression Intercept 18.2802

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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Generated Index (March 28, 2007 through September 29, 2020)

Mann-Kendall Trend Test: MW-8A MTBE (all data)



n 53

Confidence Coefficient 0.9900

Level of Significance 0.0100

Standard Deviation of S 128.7672

Standardized Value of S -7.8436

M-K Test Value (S) -1,011

Appx. Critical Value (0.01) -2.3263

Approximate p-value 0.0000

OLS Regression Slope -1.0573

OLS Regression Intercept 46.9359

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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Generated Index (October 15, 2007 through September 29, 2020)

Mann-Kendall Trend Test: MW-8B MTBE (all data)



n 51

Confidence Coefficient 0.9900

Level of Significance 0.0100

Standard Deviation of S 123.0339

Standardized Value of S -6.9331

M-K Test Value (S) -854

Appx. Critical Value (0.01) -2.3263

Approximate p-value 0.0000

OLS Regression Slope -41.4188

OLS Regression Intercept 1,999.8650

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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Generated Index (March 10, 2010 through September 29, 2020)

Mann-Kendall Trend Test: MW-9 MTBE (all data)



n 51

Confidence Coefficient 0.9900

Level of Significance 0.0100

Standard Deviation of S 122.8739

Standardized Value of S -6.6003

M-K Test Value (S) -812

Appx. Critical Value (0.01) -2.3263

Approximate p-value 0.0000

OLS Regression Slope -42.0970

OLS Regression Intercept 2,021.6816

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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Generated Index (March 10, 2010 through September 29, 2020)

Mann-Kendall Trend Test: MW-9 TPH-GRO (all data)
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Confidence Coefficient 0.9900

Level of Significance 0.0100

Standard Deviation of S 123.0799

Standardized Value of S -9.3679

M-K Test Value (S) -1,154

Appx. Critical Value (0.01) -2.3263

Approximate p-value 0.0000

OLS Regression Slope -187.4319

OLS Regression Intercept 7,179.9189

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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Generated Index (March 10, 2010 through September 29, 2020)

Mann-Kendall Trend Test: MW-10 MTBE (all data)



n 51

Confidence Coefficient 0.9900

Level of Significance 0.0100

Standard Deviation of S 122.8563

Standardized Value of S -8.9210

M-K Test Value (S) -1,097

Appx. Critical Value (0.01) -2.3263

Approximate p-value 0.0000

OLS Regression Slope -219.4012

OLS Regression Intercept 8,401.1518

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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Generated Index (March 10, 2010 through September 29, 2020)

Mann-Kendall Trend Test: MW-10 TPH-GRO (all data)



n 42

Confidence Coefficient 0.9900

Level of Significance 0.0100

Standard Deviation of S 92.2569

Standardized Value of S -8.0102

M-K Test Value (S) -740

Appx. Critical Value (0.01) -2.3263

Approximate p-value 0.0000

OLS Regression Slope -130.3098

OLS Regression Intercept 3,942.3397

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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Generated Index (January 5, 2011 through September 29, 2020)

Mann-Kendall Trend Test: MW-11 MTBE (all data)



n 42

Confidence Coefficient 0.9900

Level of Significance 0.0100

Standard Deviation of S 89.4185

Standardized Value of S -7.8955

M-K Test Value (S) -707

Appx. Critical Value (0.01) -2.3263

Approximate p-value 0.0000

OLS Regression Slope -154.4932

OLS Regression Intercept 4,689.8664

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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Mann-Kendall Trend Test: MW-11 TPH-GRO (all data)



n 42

Confidence Coefficient 0.9900

Level of Significance 0.0100

Standard Deviation of S 92.2262

Standardized Value of S -7.5900

M-K Test Value (S) -701

Appx. Critical Value (0.01) -2.3263

Approximate p-value 0.0000

OLS Regression Slope -12.3175

OLS Regression Intercept 381.7916

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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Generated Index (January 5, 2011 through September 29, 2020)

Mann-Kendall Trend Test: MW-12 MTBE (all data)



n 42

Confidence Coefficient 0.9900

Level of Significance 0.0100

Standard Deviation of S 87.5900

Standardized Value of S -5.3088

M-K Test Value (S) -466

Appx. Critical Value (0.01) -2.3263

Approximate p-value 0.0000

OLS Regression Slope -11.0783

OLS Regression Intercept 413.5877

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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Generated Index (January 5, 2011 through September 29, 2020)

Mann-Kendall Trend Test: MW-12 TPH-GRO (all data)



n 42

Confidence Coefficient 0.9900

Level of Significance 0.0100

Standard Deviation of S 92.1719

Standardized Value of S -6.9869

M-K Test Value (S) -645

Appx. Critical Value (0.01) -2.3263

Approximate p-value 0.0000

OLS Regression Slope -28.1104

OLS Regression Intercept 1,004.2947

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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Generated Index (January 5, 2011 through September 29, 2020)

Mann-Kendall Trend Test: MW-13 MTBE (all data)



n 42

Confidence Coefficient 0.9900

Level of Significance 0.0100

Standard Deviation of S 91.0165

Standardized Value of S -6.5812

M-K Test Value (S) -600

Appx. Critical Value (0.01) -2.3263

Approximate p-value 0.0000

OLS Regression Slope -27.4859

OLS Regression Intercept 1,019.2334

Statistically significant evidence

of a decreasing trend at the

specified level of significance.

0

400

800

1200

1600

2000

T
P

H
-G

R
O

 (
u

g
/L

)

0 8 16 24 32 40
Generated Index (January 5, 2011 through September 29, 2020)

Mann-Kendall Trend Test: MW-13 TPH-GRO (all data)



n 60

Confidence Coefficient 0.9900

Level of Significance 0.0100

Standard Deviation of S 156.7780

Standardized Value of S -9.3955

M-K Test Value (S) -1,474

Appx. Critical Value (0.01) -2.3263

Approximate p-value 0.0000

OLS Regression Slope -140.0805

OLS Regression Intercept 6,792.0524

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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Generated Index (January 23, 2007 through September 29, 2020)

Mann-Kendall Trend Test: HW-3 MTBE (all data)
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Confidence Coefficient 0.9900

Level of Significance 0.0100

Standard Deviation of S 156.4310

Standardized Value of S -7.3834

M-K Test Value (S) -1,156

Appx. Critical Value (0.01) -2.3263

Approximate p-value 0.0000

OLS Regression Slope -87.3911

OLS Regression Intercept 4,678.8411

Statistically significant evidence

of a decreasing trend at the

specified level of significance.
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Mann-Kendall Trend Test: HW-3 TPH-GRO (all data)
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